Introduction
In recent years, development of atom economical and environmentally benign chemical technologies has become an important goal in the synthetic chemistry; [1] [2] [3] in improvation, organic chemist have developed an eco-friendly methods such as use of microwave, ultrasound, grinding, ball mill reaction and so on. The use of microwave energy is one of the eco-friendly methods to accelerate the organic reactions which attract attention of many researchers and have number of advantages such as short reaction time, easy work-up procedure, no side product and high yield. Hence, among various green methodologies, Microwave irradiation method mostly used and found promising in organic synthesis [4] [5] [6] . Alum (KAl(SO4)2·12H2O), which is used for prominent organic transformations, for example the Beginelli reaction [7] synthesis of coumarins, [8] and also used for the synthesis of 1,8-dioxo-octahydroxanthenes [9] , isoquinolonic acids [10] , trisubstituted dimidazoles [11] , 1H-spiro[isoindoline-1,2'-quinazoline]-3,4'(3H)-diones [12] , 1,3,4-oxadiazoles [13] , and 1,5-benzodiazepines [14] . Use of water as a reaction medium results in increase the rate and selectivity of many organic reactions [15] [16] [17] [18] [19] . In addition to using of green solvent with or without combination of microwave irradiation reactions were performed and found reduced reaction time compared to conventional method [20] [21] [22] [23] [24] [25] [26] [27] [28] .
The rhodanine scaffold is central part of biologically active, pharmaceutically important compounds with various application and uses such as anti-microbial [29] [30] [31] [32] , anti-diabetic [33, 34] , anti-malarial [35] , anti-fungal [36] , anti-inflammatory [37] , anti-tubercular [38, 39] , anti-HIV [40, 41] , inhibitors of chikungunya virus [42] [43] [44] , anti-cancer and anti-leukotriene therapy [45, 46] . Previously reported synthetic methods [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] ; these synthetic approaches, however, suffer from disadvantages such as using hazardous solvent and or catalyst, low yield, lack of selectivity, and complicated workup in procedures, use of hazardous chemical compounds and are expensive. To convey these difficulties, it is essential to develop a simple and eco-friendly method for the synthesis of (Z)-5-substituted(aryl/hetero-aryl)-2-(methylthio)-thiazolones. Present study is outcome of our continuous efforts which establish new green combination of triethyl amine and water as catalyst and solvent. They have become an increasingly attractive synthetic tool because of their green credentials such as convergence, atom-economy, energy and cost savings, with minimal waste [57] . Present study is in continuation of our research interest as searching of new and facile green synthetic protocols [58] [59] [60] [61] [62] [63] .
Experimental

Instrumentation
Melting points were recorded on SRS Optimelt melting point apparatus and are uncorrected. The IR spectra were run for KBr discs on a FT-IR Bruker (νmax in cm -1 ) and 1 H NMR and 13 C NMR, were recorded on a 400 MHz, NMR instrument Bruker (Avance) DMSO-d6 as solvent. Mass spectra were taken with Micromass-QUATTRO-II mass spectrometer. Chemical shifts are given in parts per million (δ-scale) and the coupling constants are given in hertz. Silica gel-G plates (Merck) were used for thin layer chromatography analysis with a mixture of (10% chloroform:methyl alcohol) as eluent. Elemental analysis was performed on a Perkin Elmer 2400 Series II Elemental CHNS analyzer. Microwave reactions have been carried out in a MicroSYNTH Lab station of Ethusi Milestone.
Synthesis
General method for synthesis of (Z)-5-(benzylidine)-2-thioxothiazolidin-4-one (3)
In a small round bottom flask, rhodanine 1 (1 mmol), aldehyde 2 (1 mmol), alum 10 mol% in minimum amount of water were added, reaction mixture was subjected to microwave irradiation (800 Watt at 100 °C) for 8-10 min. The progress of reaction was monitored by thin layer chromatography(ethyl acetate:n-hexane; 3:7, v:v) after completion of reaction, the reaction mixture poured into ice-cold water, precipitate was filtered and wash with water dried, purified by recrystallization in ethyl alcohol as solvent, yield 89-98% (Scheme 1 and Figure 1 
General method for synthesis of (Z)-5-(argio methylene)-2-(methylthio) thiazol-4(5H)-one (5)
Microwave irradiation method
To a suspension of 5-arylidine rhodanine 3 (1 mmol), methyl iodide 4 (1.2 mmol) and triethyl amine (1.2 mmol) in water (2-3 mL) shake well and then placed in MicroSYNTH, mixture was subjected to microwave irradiation (800 W) at 40-50 °C for 3-4 min, reaction mixture were cool at room temperature. The progress of reaction was monitored by thin layer chromatography (10% chloroform:methyl alcohol). After completion of reaction solid was filtered, the residue was washed with water to afford crude product was recrystallized by ethanol to give yield 83-96% (Scheme 2 and Figure 1 ).
Conventional stirring method
In a small round bottom flask 5-arylidine rhodanine3 (1 mmol), methyl iodide 4 (1.2 mmol) and triethyl amine (1.2 mmol) in water (2-3 mL), the mixture was stirred at room temperature for 60-90 min. The progress of reaction was monitored by thin layer chromatography (10% chloroformmethyl alcohol). After completion of reaction, solid was filtered, the residue was washed with water to afford crude product was recrystallized by ethanol to give yield range 70-80%. All the product are well characterized by the comparison of their spectral data (IR, 1 H NMR, 13 C NMR and physical properties with those reported in literature) [56] .
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Z)-5-Benzylidene-2-(methylthio)thiazol-4(5H)-one
Results and discussion
The series of reactions were performed to optimizing reaction condition in various acid, base catalysts with combination of different solvents at 40 and 100 °C programmed (800 Watt). In first model reaction of chalcone formation of rhodanine (1 mmol) and aryl aldehyde (1 mmol) in presence of various mole% of alum (5/10/15 mol %) and minimum amount of different solvent (Table 1) , in finding Alum (10 mol %) with water or in acetic acid-sodium acetate (buffer solution) gave better yield (Table 1 , entry 13, 4) among these alum water was proven good catalyst solvent combination (Table 1, entry 13) . Thus, all example were tested in alum-water and excellent yield was obtained (89-98%) in short reaction time (Table 2 ).
In second model reaction of S-methylation of benzylidine rhodanine (1 mmol), Iodomethane (1.2 mmol) in presence of triethyl amine (1.2 mmol) and water (2-3 mL) gave excellent yield in very less time of reaction at 40 °C temperature, among the compared catalyst solvent combination (Table 3 , entry 8) this is due to triethyl amine water is best paired emerged base catalyst-solvent. Thus, we decided all reaction carried out in triethyl amine-water. All example were tested reasonably good to excellent yields (83-96%) could be achieved in short reaction time 2-4 min (Table 4) . Without solvent, reaction did not detect as fruitful one (Table 3, entry 7 ). An electronic effect was observed, electron withdrawing groups (Table 4 , entry 2-4, 10, 11, 13) and unsubstituted aldehyde (Table 4 , entry 1) were well tolerate. Five and six member heterocyclic aryl aldehyde gave corresponding yield (Table 4 , entry 14, 15) .
